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31^ 

STc^lcTT 




3TTJ£Eft 

cfrcLHI 



^g^m mtft writ gTcsmT faHKiid>t grft^ 3TTt 
mT? eft g<9l€JI ddg<5ldfdK , <Sld f^'Hdl ’TT? 

m Wm rill^NMcloi gnOTeT, eft dloitdl OFH c5FH 
EFT cfrUIMI TOT <3TT% gflt fefT f^RFTT^t 
cp# FTFIeT Fd^ff Qdcfld eR edlctfc? mT# gqW dtdmjF 
Hc^T vSTT^S. dTo5 ^STeft Ffc|d wg.m®dT 

mw grfr gmm fiftf 

FT cj IoStcIT g>or *-$u|\j) d loid I 'Hafd Ogld dFT gfH? d5T? eft 
gmr WltUI di^tuf ^dJld"* emd* ?ldl*ll^ W dTeR* 
3Rft dJcLIHI gm. <m% GTW^t FFFT #WR dT^teT d>T? 
edidcrgi Ogld ^ep'eyi^ 3JFRsft c^FFT gg5% gfuik dldtcl d>T? 
TFT cm OFH d^3dT# aTPl^t c5fH gmt? -3^ $IW dRF 
FFeTT ^mi? 

fcbai mpm gg> g?FRT Qcioi gnf&f emft gfd gg?% 
cPTcTcm ^<t>|-c| tRef did ej«&^ cb<3>, TFT cm ogld ejd*sdl^ 
3TM# <$H gmt... 3TTf&T gf$t dReRT Ff^TeT eR eRt midHd 

dReT ffft ^ mr? 

gfa f^tr grmt ggfq^f, rpTSfiF^t *Hn$T sprft 
FKFIW gFR'M tign iflgj dcd^cdl^ fepeTT m JT^TRfT 

l3d'R'efc?5T. ^%CTF (Leucippus) 'ST^cm^m^f^'. mfiJTcm^t' 

qgrdft ari^fcFFt, gmmrg c*fh ctfh dRm Mc5 1 



* I ^frerf^JT gj8TT I 3T\ | 



cmoi ggeT dcgcl. mm mtSdff gfgg mt&efft 

TJR?t 3RIT gg5T f^TefteTT dTc? # cdl^fl^yT 3TTR^t ciFH gg># 
dRdld cFTR FT^teT. 

c^f^FRTm itmfsfceRT (Democritus) dldldl f^l w -l gldl, 

ern^t 3#g m Ftft. f%*cn^ mui n wot 

tmcU&mfd eFFf f^mefte cRcrixiii emsm moFTRidsft gmt 
tsR TRrfc^^cr. cmrnT dmdHid grafts w memTT steft 
^t 'SFTTcfte -frf gjr^t, metid tslcsti mmfm^T «n^ mr^ mif&i 
^ RJQTT mt^T cm^d o^m gReTT ^cf -1ie?]d. 

mm iftm m^efte mTt (gmt%g^). 

eft m«5 ^llcil gten’, TRT^teT edIOl mFM *3^' 3f^ *^ u iel). 

^ «pt % 3Fj% mrd mrt onf&r ^Ft 3F^m 

<ruih mr^Fr MT^tot m^cT ^fet. m^mfeRFr 

o^h 3RRm% e>m gF^f^EFt mmg dc^cl, gur gr^g> grujmT 
^g^gcom Tmn ?teTTeT gTTf&Temcpm gngem Fgtmft% 3FT 
«M^ gnt. gF^ddddl ^eT dldi 3H(U| eft * 1 E^) ?)d dl^), 
cgimT tcrt gg^iiimdid. ggrT gmgf% ^Fm gmgfeT 
^gieR fte cm% mr 

t gf#^ gr^o gRf emm mr t mw ^tff^F ff^ 
RicbeM m#. emmT Fcf t gr^Rr gra^ mfl^ 3 rf emm 
femF FfeTT. goi FeR dtm d-ediMidT FTW dTeT mi# mRFT 

gr*f gnt 3Rt m#. emtosmr gf^Fs iftm ermtegim 



HdICK 



dcFFT, 



cmg^ ft ‘grnjm fesieT' (gfefrFm) cftmfiFr fttfrt 



i 3 t^i 




hh wtct. q^raT hht4I 

iprft Her >3f^', m enrarftt eft ftijpf Fiefift Hjtsiht 

^Ft. ft HSHH cpElrl <*>H ftle} 3nf&T cftcfrftN cf}|^l 

iftft HHH 3RTT W<W^ ’3fftH5 ^c*l ^Idl^ H5T3ft 'slid '3RTcT. 

^qTf^rt HH HH# cblch.rCl-i-1 Hc?ft RHiJjT cHTcHT Hl<^M 
Heft %cHT ftcHT. HHcftcRfft i<«i>ih 1*^-1 P3? 3R1T cHT Heft 
ftcHT. 3TP5I eHFHT ^l41ftl HeT ^Reledlel HTeft. cHT 

?flf'llftkll $lle^H OTlfteT. 'JiivUelMiwel fftqH <lfftie*Ji H51jft hi41*i 



' 3flM cHTEHT 3|Uixi|| IlkUdMI vJ^ anSScIT, 
rHl^T eHTcHT f^TclHt HTfftcft ffeft. 

' HH Hlfttft ^|UL||L|cfr HMI*t|| W 

ft HTHft 3nf&T eHRH fT 3fHJHT I^STeT H^I. 



%ScPjft 3 ° ^ fthfflHcHT SfftRT HT ^IfRRT cHlft 3TT3T 

<fc i«e?l ftteft. eHT HHoSft ft HH? HfxHTft SfURR %sf fttft. 

^T cftcfftjfH ftfcTT. ftSHFTT cHlft HHHH feteJTftf 

H5 u ^l 3l|L|(r4l stlleiel wftRf fefol ftlell. H^ornjECiT ^fftcHT 
3raeTTeT <3fft eft ftlHxJeT 3fft. eHTft PR Pk l mli i fftwHT 3 o o 
HH fefftft fttft 3fft J-^uiellei. (HT#T <*>|oA|cflcS TTH cTft 
■3RRT.) 



cHT^HT HHT^HTftt HiKSII Heft ft?cHT ftcHT Hfiftcf. 3Rt? 
ftHTfft>C?rcHf HHWHIukl cHTtft Hlftkll ^flcHT. 

H*eJ 3T^ -Hcb'cmi HTH Hlftkfl ?TJcft HTeft. ^fftHgOTcHT 
HeR Sftf JffcMiWifd ^c$l rMlft HH 3qc53&rfttft, ftc^T 








qmcfl 3TTf&T cMlcfltf '3TujpqT rf THTlf^cI ftttft 

3rd Mldlo^ftcfT. -Hddcd! ^IdcWciJi TjgfsjfcT 

cdT^ 3{^d5 JHStdh) vm R^>n?cV i^dHSfte ?cR 3j^ct3 f^RRUT 
eft ddd>fd 3T^r 3Tjf&T 31Tdcft 3P3]JR^M Hft ^ rdT HdfdT 
ct)aSdcff. 

3RJT cT%% C^Jdd’H’fl JJa5 -ycj3cMdl t 000 ddftrfct tS'J’l 

^doi dHlld>ll^ c^sbftrdKT«ff cfcfacM H* MftoikS) 
tpff afU^T %5TcT 3Tr^ftd> gwfcT ffcsd qHcST. 3WfcT 
3TT^r^ d>lc6lcfte dgSIT 3TT^r frdR *dct: ft^l 

Wciditat^5I#’3RlcU 1 m HT#T ddoileJH #t cbedHI 3fiqrfrd 

(Ttaiiefl didi^t ^rak ^n^r. 

dT *FJpf Rooo dtlMl d?lod>ld dgffcfr HI I’fcWi'fl 3|U]W 
cbcM^d l d>RHT JRfkqift fcdR d dRUdT% pdJ HFrdT^ d^RR 
F^, ct J^URt dTpj^ ^5dc5 qd? ‘'HdxrdHl’ fteft. dd# tfl+HI 
eft d4>Rl«S dT^cf #ft. 

cdTdT ddt^d ‘^<idi’ dcgdi. ‘3djd> 3fyd> d-Kj^ 3FJd> 
3igd> Tjoratf 3frtcT’ 3T^ 3)uj«jldd dflufld JF°L 3IdxT d^ft. 
3Tnj% 3fi^!?d HH^t FI cdRdT W&dRondT HFf ftefT. 

3TWd^dWftcAdW-JW!<41 3^JT#TdR0t'‘TFrFt^. 
ftftre dgmfdT ftflre dftfcicftct 3 thtrt dRR, edit ipratf 
W dROdRTT^t 3TUjpm f^sicTTdT dddtd Fteft dd j? W*t 



3fid^dd* ^Tct. 

fffWHdsft ^ 1PT FtndRTT^t ddtd dRot 3ndSdd> 3nt, 
f ^cfadd Uiftd^/dd^ dT?c5 (Boyle) dT Iddf 

^IddStlWIcH dT^t # Her HT#cT F^. 3PJ£ dcdtfTcf 



^itafsdT *tf*n 1 3i\ 1 





dl<bM4l TTFTTcT 3^001 TTTFcft. qn 

?mcT 3TPJJ# TTRI -3ftcTc5T. c*TT 3Tf?^m tTFmW 3 
+1$ imi Hafliqi c5fHq|J||d <*<*><*$! ftcM. URI vjI-HmWI 



eft 35lft vSfFtrf Sfclcft (W|H) fteft. 3HUN<ft L|K| 3? 

fefeST 3F5p^ ?SfH «TFTT <lH?cft. 

MlrlllUII dldrMI ^tflvj||irTg55ftg^ftc 

fto) mqi fill^oA ^TCTRI ^><51. qioi ^i§c>qi Rusk 



^Ufdid. 



WlftcT WT efft^eft v?I^5? 



f chIM ckldl ft^S? 



FRfcfT cp?3T c5$FT 3TFlcT ^cTT cRTT5 

TJQRT MWMI ^>5cTT f^T W 

c50H ‘iTl%3Wdld J-giJj^t^ra^Wtcf. f^rr 

xm ^racJT ^t c^t^it ulcbidcfl ?5T 5 t|? ^ 3nftr 

c*fT5T 55 TJFT 3#3> 5fcfc5 3fTUR5I ^TTcft. (3R 3ftc5T FP3T 

didOl cR cmcflo moll «lli?< ^.) 

s|h?d>} cMlilHIut «R ?5T 5355 ^ cR c*7T5T 

3{*f , W^cT 5^5 3Rfcft UlR^d. dlduqT^ <?# eft ftftft 35 
??3T OTf^ra? y|qos 3JMcTT. 

$<■)■} ®$n ®$ld cjcp^ - *- 5 <J|'jI'ci 3P3,- 3|’tici mlt>vj)cl 3fft 
dl$tW>l 3T5& 5*3 3^11 cRUJH 3>l$5 H-Hc^cQ ultfaft vjTRT 
3PH^t ml??'}. $c$] e?3T 313 eft ft eft cl c$| % 3f0£. iJct?}c}?i\j|c|o4 
3RTUIR. t ^r 31^1 3T3cT ^ 3RTOR 3^?mc5T 

315$. 

m*ci(ft<*> m$cii, ^ 33 3 hPi timqinfuift ®i^$lci 3 r|< 5. 
3Rmu|l dcfrci$cRc3l41 3)3? i#»l'}3flJ3. #33135 

5R ?R> cf5cft cR <-Kd Miuft 1*1 00 }. 

mui4lO$TT 3135 \jida5\jfd3 555 fSTR 3ffll35 5fFTT 

c3T3$. L| |uq idltA ^ 3HJJ^dft> vsIdaS 3ntcT # c3T3T 53?ftebH I 
wtf Ftcft, cR 3lftxT | 3^ 5d>i)cbim^l 3^3 3JI^cT 35# 
3>cr3HI 35# ?T 3lt W#35W 3RU3I3I ^rafcT #5 *TFf 3#. 

5RIT Cl-^ft, ? R 3Klft 3l§CWJc& 3flJ^}?c|o6 l^q?| ticfreeift^jl 

3lfil35 cbl^l el'll 3RR3Tft R<£1 3{T$. 



Vx 1 '?ft#sn ^mi 3T^ 
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3^f%d^RlcSn Webkft 3R?cfte5 35T? 

tirff^rsm 3$ 3P^ }j|}j|coM| ijcbkft 3RTjftcT. 33 t 
3R cH^3T TJ3 ydd>im^H, t^55T cR3T3RJ3 (5$ft’d*0 5# 
3Rn% 3RTT wi‘41'1 Jld5 olctii^l fe5RT fteTT. 5^1, 5Pft, f5T 
3nf&T OTlft t ^ 5R ftcT. c5T iJcSlehU-} OT^Icdll 5d)K} 

ijs^t cR 5 i% 353 1 a'wlld onf&r srf^rftcr 3 RRm% cf 

L 14 jA*H 1 -H$vifqiJ| cUNI^H 5#. 5TWt 



3f ra; TOM. 3TDJ, fcRTRTR# 3RTI%5 ^ 

d^ldld. 3{ift dr51# ^^cfcll^R^ dld>5K ORIcfte, c*Iig£ 
3n%^?3fT FfeT 3RMR. 

5T 5R cfcdHT Wtcrfl 3T^f 3# 3f^T dldcr4IM,<^d ifl5>l'41 
??t 5R dt} Pld'Sc^l amicfla. «FT 5T 5R cR51cJfra 55^ 3TI^ 
3& d^f}u|R| feR chluidld IJJT5T c^Mld?^ R^cIT. 

fci^c^l WcT TJc5 dc% 5515 5 RR ^5^ 
d?iGc51 mtB^ci 31 % 6 ) 150 } wlclmcid }?ci. <'tiW'i*tii'W^ii'fl 4<;l«tR 
srafa ^TTWTT yd*m4cf 55^15 gRTt. rqT^jT 3TRl^ 

$1 c1 ^ 1^1 3T5rft It^cfl 3iiol #■ ^ IJc5 y^ch l^i c|| TJp5 dc} 
(i^*?Od} 3fT^cT 3f^" Hill} 3f^ r4l} Hcf $lcl. 

dTscidi 55 il<blRld Sllc5Wd'i 4dmf<K wcil*i d^-i cmcHd 



#qrsn^«ni3^i ^ 




ijo5 geas i^TcT 3re?fc*TT 

5TcR5T?m ’31't^ ^I m^cI c^lHt M|c|oa\j|qos cfl’H PkPkl^ *^cA ticqj 

sitsp 

crit, srrft, *ift, cte, ^r?t, anf&r wr <ji«r# 

31lcJo4'ori^ SJTcI i?t ^ *Jpftc4 -3TT%cT- JTT^N dlcfc cslqjfll 
f ^ tn^m^cT Ft^ ^PT '^T^ToCTT *!lc14>1cfltf ^TFR^IR^rMt 
R<Jj$, eplqicc '3nf^I tj^PlqH t H’tfl'4<sl ^ ^TTcJ. 

Fm t wiumi^ (aiTR^Mi'f) '3nf&r wpj; (him^^ir) ztt 
<$R ^T 3TTt M 3>TC$. t 

*Jc5 <HTtcT. $IM^ti3FT FT 3F# ^5<o4 3TT^. STTcJ. 
f^T gig ^RTDTl^^lc5 IJS 5JcR5 3TT^T. ^I^T, FtR? 
anf&F wwjw *rNt 3U{?ci. 

*TF Hc<W JJo5 qctUNl 3fll[c|j|co4J| Hq^Kqi 3Rjc?<FF? qi<iR 
3JDJ, Rcbo^l 31^ Sflfbr W|i*NI<^ 3i|p)| rfy^T% 3R^ PUPklci 

3PJ 3fHcife mi 

aid-ilotJI ^IcWlcl Hj|<W sfrgFT <’tH*M*tll« l Hli'ft qmi Rdk 
%c5T. \jf^t qT§<? 3T#T <M^1 stll'W^li^ll 3iu£ctj| pl*fticlieK Rswi'H 
3RR5I c^t 5TTWT% cT^T FcT c^pft 'Id'lSIT ^ 

Soqren site 3nf&r nc^irm TpryrTfaT 3THjra 

%3T. 31Dj5R«ft c*TFft fcNkx| %C5T ^TT#, ^tROT F f^HWFm 
<*kj«ll orcrm cfcku*4ld cJTFTT cT«T 31^ FT??), 
crfh^t 3TJjjR«ftciT g^rai t tWt ^tcrr. 3 tr^r 

ci|cgTR|t| (Lavoisier) *TT iN ^TFPRTMWT 

ftoSlST. ? 3 W$\ 3RTT JfTty ^Rc5T W q^f% 

wt^T s^-qm ^qfcR Ft^, - vjqie< u n it f, ?>!<£■£ 3R ^cl 3n3$ 



^Hdr^-cO yrsfR Tft^msfrR cBFCRT 




wft 



^ i jjjtarsqr i sto^ i 



'gfiyi^i g;sTT i 3^ l ^ 




cR rUIUI^H 7TS <3TTf&r ftrrfw (ftcTTcT - dllxiJI TJfor 

q«l1lcl W4> M'S Cl TRsT 3frf5| «£T PTef ^3H *J«qicf)-cqi 

anf&r ft^cT%^r curonr tow 
aiftHlI^WWI f%*W’ (cff orftjj g?F?r^H aiTO) ifor) af& 
J-^uidld. 

c5Tc0T%^ FT cf>T#t 3njt¥«r*ft P>K ft^TR ^j^WRTT 
«ll*HlilR5Mfi«£l ^TcgcTT. PW cPfST Wty PT ^jcfrcH^ l e^fcr 
ftcTFtcTT. 

^JctRT iffaT ^Icf) aroft §TOPR (Demi 3RT. 
wm, a^^^TOcIT 3cT ro#cT cR^T ^ 3RcTT 3cf HT^cT; 
c^M) 3?qco ^FTT qqocll ^ arff ^11*^41. ©I<£-S '3frfSr F3T ^TTcT 
3iujxjl T^r 3TO5R^t ^qRT 3RtcS. 'jlqsi OllH u[ dugs u|| ascii, 
clcgi m 3|u]^l 'i4n slqcjH -iKsI ’3Trf&T S£f cIMK Ffci). tRcJ cqicflo 
aTOj^cqid 3ii(?crq, J-^UjH cqi*l n<£U| <igcl. 

d'tl qsd ^-HcclI'H 31 |l| 0| qi^fl anu|^^) i[R|uf| jqqxfl. 

q%W garo ffidkid Ou^ l ^vaf] wZfti 3TOT *etcfrTOu) 

y^c-tim a^ro f^ t# arrow 

Wt^F ^ TJK PT RTFHWWT^ 3Rt mf^. 

’Hlcfl <|\jt|ct)icf) $hcqiq< ^f&d^-cqi 

*kuii*n<$I eft %r anf&r cro% arro$ *riHh wf 
0 %wrt dic^il^ti ero# i&r Tter ro# anfar ?^<u 

"dlcfl cPRFT ^RtroicT aflcH.) 

3jje% 3 rtt wHr cttocJT # crit, cpr#T anfar srrorapjro #r 
*3<3sjoro% ‘wm cbidT^d’ roro^ tro? ^ (^rorars) «ftocTt 
( f%#RT55TO i^slcMkill cTOR ftWITOT 



W5TCR -CTOPJ 



cfNt (cFTCR) 




^ TO + X TO + ? TO 



wm 

cblWftd 




?o <rnr\ 



\l I ?ft#sn^STT| 3T^ ! 
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iKmfoi 3fft j-?uidid.) 

JTRTTcft cMll k UR cfi%, X TFT wiU|qi<^ drifts ? TOT d>l«fa 

tld<5T. c^lcJH cdltfl ?°M d>T>-k ftcSI^, <t>KU| 

<J\5H 6|<;cW dlf?l. 

tRc£ 3TM cTflTcT 3TR* <£t # ijpfizft d>|uict||^l 

clM c^TT^T cOTt WWR JTOT <*>WTM ^oTTt 
^OTcT SRftaft cTfekl^l k TTM, WTW^W TTPTT 3TTf&T 
cW^-l^fl ? H Idl'd 31-dlcJl dll'll. 3R cdll <^dl d^U|l 3TRM 
dllRUdldl Xra^T %m, m HcftcfT U& f^5dT dfr ^ouixll 
JFT# W7 TTfcT 3RT. 

?cR dldd^l 3rafN dflf^lcfl 3RTct 3T% 14 * 0 ! 

TgR^ft T^T^ft ?TTcft. W ^tflcST UklU|jx|| ftfcw’ (^ 

3TTCfJ wM^T) 3fft did 3fT^. 

3J>K^ d>l$ g^Tk 3TujdT |c|t|K lid | dc$dl, W 3|ujdl Pti^lcl 
JIT fetfriuj] <RTT qW cRcft t c^T^TT cTflTcT ft^5. ^ iJSScft 
31 Up «H(W) 'BTHcITcr 3Tlf&r 3T0j% cOT^T c5?H JflcficT 

'TTfftcT 3raft UkUU\ 3RI. ^T Wf] dddUdRIkfl 

kd?d delict, cdilafl k<w *id>s ct nd1o 3Tgqr $d<tdi 3rap ^ptt 
Wish *jps<oMici1c5 drgq? ^d=Mi 3Toj^fNr eld. 

3H£ onf&T AWIUNtI! ftFOT’ OT *OT*I 3fH 

JIT ^TM ^TTJFmWTW <5$TRT 3fTcTT. cOTc^T qT^JTT 
3^1-dld ’MI’IHI {ftftq«03d>d i|tTl J ldl c'TTc5T : cIP#TTI^cT 

$ld. $dl 3)|fD| 5cR df<P dcWf> ’HH'Jld Quqi-dic^ ^ 3iuj% 



3° i ^ihirsjT i spj^ i 



3TTtd 3f?I tfRDT ?Td ctOTOTT HI^dRUIIdl ^dldd OTft 3fT^ GRf 
#c5Flc5T fejq 3#. cJUdd'ilfiR, ^ci) # 3Fp sReft 3Tlt?T 
3f^r hhcjirt “f^r? wkiuiidi i^nr’ iflwm 3?cfr. 

■scd-ll Wd:^ ^fioqjxqi 'ti^TM 3fKIRf %c5T 3nfdr c*||Oi 
TTqr qgrra' WIc5T. q5T^t ^c5T ^T ijj>SoO ^looki iW|U||d$ 
W^eTT^eTTeT. 

sWI^uillf, 5 qrr q5T#=T 3TTf&T V 5W l||U|e||T|xt|| ftWc£T 
TT3T flense dl^ cTJfR ?ldl. JR^ ? TW d>l4d 3TTf&T L UR 
yiuidl^qi fteiUTT^T qq? R'ilcAN ^cUIR ?tcfT. 

Mlcilo WHIui Idoi 3TT^, JfUT C V §*-L|C 3JT% ^ 

giTSTT ^ c^STFcT qf|cJn ^5T ^T#TW q^T 3^ 
Wiumi^oqi qq5T 3fU^?fl ■Hdl- 1 1 $lld>l 3ftfe 3TTf&T ^-*41 Wd?Kld 
d3l«fdxt|l kdJl 3TtJpr muidi^pqf ^ 3)0^0 d-Mld ^TTc^T 3T^c5 ^T 
JTMT C5F1W. 

3INd^lcb JTT^^p3ft^3fitcTcftJITftdRlcil q^T 
3ntcT. ^ #t qn^r 3frf&r v 5W murai^wii f£r?mn^ ‘^t#t 
nldTchdl^s’ ddK ?ldl, cR 3 UR <*>l4d 3||[1| C UR W|U|dl<^i 
‘tbl«fd ^mTchHI^’ q^eft. Jn iSKIcildi ‘iM’ JIT TTFTM 
3T«f 3TTt ‘^’ 3TTf&T ‘^FT’ ^T 3faf 3TTt ‘^\U\ 

^ccHcM JUFT TfcpR'^l ^cR ddi^ul^] ^|i|^. tt& UR 
fTJT^SFfdT ^ UR 4>l«fd^l] ¥qW ^ileklTH rdlcJH HldWI 

qT^cFTR flcft. JfW UR fFI^RdT S, 5FT 35T^Rft ^#1 
WTRT cJIRjq ‘#T^T' FTdraT qT^q^cfr. S, Cfnpt ? *R1 
<£RZR. 

w 3tfT %c#t ^cddcM draft ^i^icodi j-imuficflci ^igft 



^frarsn^siT 1 3 ^ i 




■dN'Scft, ctc^l Hid JWM *-5 u f'S tji-MC f2b<=ll m?ft mtft 

fome nt efcft. <&ch^ i m f^srarcr mnwim 

Pm’ (c^f offcp n(cdMc> mMd) wr j-^idici 3rrf&r <rt 
U°? ¥I^tuPR{%5T. 

cfhr a^fl mPT tfmat, w m^ldNIN icbdi ’3i^Nr -smt 



PpjTrClTKL!L!JI 



apjjxin sfon% n 

^ mft & fam 
rcmm^. mm 



jpqrwim Pm’ *rtm am? t 4kcH0i mb. m%m 

W’d'HIdd mPT m^ ^(cfRffcT '3TTf&T c*TP^ ajfitm <3$M 

cJdJ'S j?fc3> *(l«t>d di^ld I> Pr< dXUHIdlcil aframm aRT^H?! 
ar#m gmr <m? apt scch^i mdcr ft%. 

IC°C m$\ XfPns? idem gmmcT amm 

mfa m -seeded ajujxm sfim% ^ 

3fDJpE[T Pte*jdl3 

^000 cjtifLjdT cgPm anf&r mft ftm? 

ms^ ^ m 1 ]? t *difcicT gmc*T an^mlmum m£c*. mm 
m#r ?ftm drd^iHi mt ^mi f^am mft? 
m^ld 4 <*>m^«iwi wman^. 

?qpfr ipr mge^t cMbuim^ mr^t fnm ^m, m 1 ? 
(W Hdl«K fasten’d ddOIH rnf^wT 3^ft dc^cfl, '3f|f&r 

dJK’di d>|ufl rdid< feted IH ddd>i$ dl$. 

tReJ ^edd*} 3TTjj% 3j(^cd dNdcjd ^1H#, WE 

mm apt otP? mtn m mtmcjd m^m 
‘ Mdmf^i ^Rd i R i cd i d i Pm’/fifere uh i uim i Pm, anfar 
^pnmRicrim mrMim Pm’ mm Prat mm <} eft f?^l ?m% 



3 3 I #t|i^i crstti 3^ 



dUsl^H 

ap^Em dmeiPcy 3cR i3 ^m mtmt wPmmr, P 
mlURm# mP ^eTT £TcT m#, ^ ^eTT PeT, m>P t dmcLIHI 
rnmrm#*tcTm#t. w ortijm aipdcdimf cflmim 
Pwrt &m>\. ^rar m uPrat pro arPimiPim 
MTOR^f arup dmcmi mw m^ wm* anf&r odmw 



MiiKiaRiEi 




^srrwr ^*n 1 sr^ 1 ^ 




qitfl SCCd fcRTR cfc’t'' OMIOI. 

^Ic^Tf^, 3£ES 3t#I qWIRsm ’WHqd¥llfctalM) 

^ w<ii j i cm id Li^iqf^n d’JH wi $idi. 

<t>c<)fed Wc^ld5 3fUjr| c|vj)'i Hl'Jl ut lldl d'JlE?) Hl j f 3RJ^ 

5JT^c5. t^FT cqfd <3^ ^AchiMI'^H PRR& 3RTcffe. 

'3T^TfcT cfcluflfjl cbdoi iJefrld Siu^i ^3R SjvJj *i|cr>cl d eg ell. 
cTttoqWIcfl^ aricT^^cfT, d*H Iwl'IRtkfl^l 
ftcTT. 3iujr>q| cMdlefl STujcEIT cMdl^l ^cHI chRcTT 

^Ig^P lPf. ? TTR WFT^3PT ^ Cm J4IUlcj|tipLtt WtFiti 

mutt mR ftcf. &\m mfa *M 3reft teftt 

? 3^3nf&r q i u i d i ^ i ? 3n^- anta^fr^cCRT 
<t% 3fecqra w$\ 3rtt 3nf $?fr # wuidi^r jt^ 
3P3J% q^FT gFq^SHWT q^5T OflTj^qT C TC 3Tlt. 3TiqW 
fFTft^RW W 3^ q3H % \ qT 3U+<fcJ|3 ^ff^, cTC 
qwrar?jw w t c 3)icb^ii^ q^fmt 

SCCd % dcR ?cTC 31^5 *^pscqi«4| ■H^lfc) dvfld cfj^d, 

^FTft^PPsn 3{0f5qT c[c^cf rqT ^S'cqf^ W3H 1%<ft IRcf t 
3?f^. (^iq^’l'jHdl 3TUJ dviHI') srqfcT ?c5qq 3f^cMl^t d?R 
?m^T 3fT^.) 



i Tjftarsn ^Eft i sn^ i 



tRc[ ^ qqj ^35 Fleft. qMt cRR FfWTRTT^t 
w 3jU|s|'ild'; xnu|d]i|€qr w 3Tnpr 'frqt T T ?tcT 
dlf?l 3f^ dcK 3{j'cJajd 3TT3. 

U»° 3T&Hi$l dter qT ^TRoflT^ qf^t 

f^Pcft deO cWR ch>e?l glcfl. edlejd PlH^l ftWRT fcl^dl Wdlg 
^tqsrrqf^T?Tfecn^T3^. ^q^^ijuqii^i^eqqPichlc'HH 

qq? qfe^t qqq^t 3nf&T ftsfar ucftf mum^n ^sm. 

MluqicJH ftqfaT nqif dWqick muqT% $iq^d 3TTf&T 
qiuidl^qT^Tqd^ldf^HMH^Ici. WddUiil 

3fqq^ onfdr rqrsTT 3T^ ^^Td 3T# # fiq^t3R^ cqmd# 
3IFfT UMdPJ% cdig^cqi 3TFNqT ^llic 3TT^. 

^TTcft qTtbd ^iqdHII^^II^II 

3rt eJftfm 3n$, # qFjqr ?fqk qqi qformicT wteft ^ %ft 
c^H, ?rjpf 3Jld)<s?j|xq| ^j^MId RilBdl ^cf. 3tcfT fTq^5R 
3rrf% yiuidn^qT^td qe^Mi ^11^ qT^ftdqRH#, cqi^ail 



3nf&T cK^IxOh qfEqr q^tqRUTTcJd Fiq^jR dqR 

fTq^3R 3qf&r q^5t#T qit 3)|*K4H ^TR#q 
^T Hiq^vjtH 3frf&T ffq^SR qTW ^TTcJfT 3ffltftqT 
31|cbRqHI^ Hfiq^lviH^I fcli-ild ^dT. 
qTcJT ‘3TTqjRqPTRqT LJ<*.^1*^U!WI f^W’ (cH 3tfqj *<s|I^Pl'q 
qfegRT) 3f^ J-^uidld. 

3f^f%3T^ 3Tc^tqj^ m ^TfcSqd' 

qdT^f^nrrqrTwr^ 3 rtt f^rR %^t, ^ s^r^q? 



STfarsm 3 «it i i 





cbcmi'.) 

i? dR d<l«K df^cS, cRF^d dnd7RdTdFdTJJTnidF£dt 

t, dgFT 
‘dR?TdT. 



ff# ft wpm ’Snfbr FFidF^Fi^ fft dF^ 

'3i^TT%?T, 3Rft fcddEft ^ dRFdT ftcft. 

crM muyid 3RFTRT Uluidi^fT cFIcfta' GIF$Uh*FI 
d«HRFI t FddRTdt. FTdTddFf, M | Udh^ | ^Uj<^ F | U | d l *j^ | 

3iu$ dvjjH t ? a^iyFi c Fddk^mRR 



F F3F 3fD^qj 

? s, ff ft^R ornm fff dF]% ddid 

? FFR, cR WlUldli^cill FF5T dTOJ^ ddFT K dRfc. 

FTFFFFI }u|d glF^R-kl 3 dF^dRTdldt^dFRFn^f## 
Hll^, FFT Sfc^MIsl^l ■‘jdlcldUd*^ vjiqosm^ c|jluf)d c5$f fcR 
dF?t. F ° cmfdifd ‘JJU||cbklr44> P^fUlixiil PUwiTfl' 

(c5T OTTFT fIcXMO d^kf-d ) dflf *dl<-ld*IK?Rli'ci|| 41eMu) ^FcTF 

'Weston#. 

U?° dltfl^l gRRRT ^cT% TFFFRTRd^ IJc^ dTTf&T 
dF^FRTdrftdtecTFlcl#, cCTTBcn <dufni^Hic51 cbl^d'fl <$y,fc!>iM 
<3Hld«iJ<+>dl FT^ c^FRft. WM w^6|41 dlad l H I eR^ofl 

f?Fr§Rd% ^ dFjJ vSTTf&r rtluiqi^dl ? 3{TT[ dT?R<5T F|ut||r|| 
FFT ^FL’ dR FFTckr jjdMJcM #3^ c5FR* 

Seed} dFJ diifdUtjmicSl c5fH dcfcAMI dFR %cF ?tdT. 



dcfoAidl dFR TfccF ftdT. T$f>] 




^ ddd£ defs, dlTDT^t FFd JJc5dcqTHl^Eqr dcfcriid 
Fed %Fdd flcTT cFft EFft... ^l^l'cSF 3F^ft sHck>l W$ 
FRsIdUFWIcfl ?FFf kkafl dcfs£ Fd^d dF^FRT -^dld 
# Fd? JRFREft ^FfFft FTFTd (d5fe) cFTR SITcft. dRTSRt dt 
dFJ£ dflf&T d^t ftoScT M, ?Rft c^ddRd ^ dFRTFcd ^JT 
dJ^t^I ^TRft. 

U U ^Tcft dT'RT dfdJd dflffcFTd dT ^cfteddFT 
^dTdd^TRWRF dT^d Fd? FTdcfl dJcFdT ^Jdeft. FeTfa? 
JJ^cFRfT^t eFTEFT #!d dldl^ dfiR dTfijR dFRlt df^ cdT^ 
^dd^. dR did TJc5FcFTEFT dldl41 ^dlcl F^dd df^Kl'l ?ld 
df^S cR Edit ^ 5T5R dFReTT % cdT ^cdl^l ddf^T 
cdTEdl FdF 3f0]% ‘<idldPld> fd-g’ (il*Hd«? ftFdTc?) 6^d u dld 
dTT^. 

<m\ d|UNI^(3Ff^FFd) O, dFT^dd 

N, dd#T ^TTed C, fPF§tdR H, dx^td ^-6^ ci , dd^ (ddFR) 
S, tFRdRd J^U|R p df^, d*ft.... ; jfc?T iddft dT^ of^d^TyT 

t^JTo^t flcft ^efT # fclclcfl^fl FTF d^cfl. ^dT^DIFf, 
^tcFFR^^dlcd ‘dTRd’ (Aurum) d^tfUldTd, r^opdFdTt 
<ldldPld5 Au dT^" dTT^. 

s|R[l^d^ F?5cT dFFFT tdtdcodT FFIdR ^.dFIddl 
vJdTfjRWF-f, 0ld'§l'4'ldTF^^ II I.HdT dT^RT% d^fdcF 
dndl, FW gld^Rd IT dTF F^l dfoj^fl ddd dT^t df^T c^STTd 
dTF^. cdTEdT ^TJJd fF^ldH% JTc^^ ^ dF^ diddl'd. r f n Jd?T 
H 2 dRF ■dlcil. 

dld^MId dRTWrft fcR^l dd^t # ? dF^^dT 

^ftsrrsdT^^T i sr^i 



I ?fFlt^n diSIT I 3TD^ I 




31^5 Sqrfrr ^ 

cffRT Jlf^sf %C 5 T, cfr ‘ 3 fT^tn dwHMI cTffiT' r guj^-cl 3f|c6^T 

wrd. rqTcTT cTff5T S-Uld 3Rft ^tcTT, tJW 




^FJcffe PM #®EfT 



3RTT^t’ m 



cm^ 3ffyi^ icjtf c?§r f^ 



^R 01 ^ ^tdcfid ^ncm <srrf&r ?-3 srujrft 

r^i'i cpksoc^ ci'jf-l tjpfqrjt ^cp|41 g^t. 

IcRTWT^ 3RIM ^WECTT f^T ?TIcm -3 Tlftl SRTM 





^nc5T anf&r «ra cr%3 i?r# *ffaa; fnd. 

uh° ^TTcran gtTRra ^i^icodi Mr 

t 35$ fosi^eT 313 Mir ?TT$, T^DT 

$35^7313 Micro 35rsicft c5i$c5 # 3513 sreft qftf^icft 3373 
^rreft. 3Tcp ?cwi efsxtuft Mot aracfte, m *pt 3^ 
$35c*HT i-^UMcfl ?51$e>. 

3 Rp 35T#t?T$ JTFf 35T3U3RTRft, Tptxrny'te ^ 
Hlimklkd*1Hl 3353 «l 1 oi <^1 <?M i-oi-ncl 3df ShuiicD, 31$ 

fc^R 35 3TPR3 ^53^ 31 RTfr RTFFMTWTc5T 313$. 
vjt441cil9 351$?Jf (Karlsruhe) 31 ^l^ici 3i<$ ulB<^ 

3TTcfrt$ 3 33T33 3f$T3 dlcMduqicT 3TTc5t. 5TR^rNt oral 
cM # 3%cfr3 3^33 M- Mft, TPFST, V&s, #T3T, 
^c$ cpft $3TTcp 1^5$ 3Ti#H 5JR3* T 3T mR^ST 3#Rf 

tit gqf^IcncT wfawlW <*>Pl5fi$ did Ml 335 



cR $ HjdhH 3^ 3TRft c3l4) <31^1 ?)d). 

,333$ $ f$3R ?3i$ 333 f$33icr tMe^ui 3T5$. ^Rqici 

3 1cgp | .g|$ 3*ft ?3T$ 335 yflWR 3T3TJT %$ '3TTf^T ^trf^IcT 



BBESig^jjitiE=^irgFilE=l»aiCgail!^l»SEaiiaiKSI»5IH3ill 



35Tfft 3?x3re3T ^ITWT^ft c3T$ 
3TT3$ f<)3R WE %>$. 

cW W3HHI 33T 33$. 
anfSi ici^t 3$ 3w$©i *i 



■cfcif^ ^>cfl 31 iR)| 



33$t 



jfNtsn^STT I 31\l 




cOTcf -tjHKm, wif $4 'tew FT T’SfltH^n^^ 

■STujw q'Jlimi drbl ^dquMwlol ^ffcTCRT^4T4t Off^Rj 
cbloa vjfliicfd, WTSFT 3 RcT FfeTT. ehlaivifl^cfch ^4^1 

f^tftTWT^ Wiuiqi^tqi '3fDJc) ^5R ^ 3fUJxiJ| 

H^TcT 3^r eft SR3<£T mm. ft 
cqi^d *fttmjft^ft. Flti^Hdi 3TUJ;5R ? 3Tlft 3lft JJRft cR 
inurapj^T m, i\.cc FcRFFtaT. 



«Rfd, CETPJ^ *CW vjiqoa\j|q«x> ^ OTnRpJHftsft ftgftERcT 
^?cT FtcTT. JnuRFJoEfT 3TJJ^ ^5R l^yifqjjd <3F3lft ft r Q l ctj l 
jftft. cqi*jcS ancp^Hl-s 3fTf&r Jif&ift 
^ F^. tgup cRft JTTUWI^r 3FJjft 3«R * 5. 3T^ mm 
3q<3 igu|^| c^rraT -3^ ^iq^)\iMrq| OflljftmSR ? < 3it|Uqi^q4 
'3TRTT ?.o°6 ?Tlft. (ft q^d wiqoj\j|qos ?oo cJGf <3rf^cTc^TcT 

<m. 



M^ c1< * > ^jft- rui^ milft c^Ij'HJW cRR anf&T 

tiioiqtfd cqfxil 3RTT d-(?dl <3|ujxij| ^3R]xfT 3fTsftftm 

cRWcmR FTR5T. ^cgmi^H an^T cIMlWd r QWI dd-cM I d ifeR-c| 

^TteUT, 3 c*n# C5FRHFR, gtTRWT ^OtfR 3fTc^TT. 



3 ^ 1 ^rrsrr^n i 3^ 



V 

o mwft 



3TRT GjnjER q^HIxil I iJiJH |^ ^ R HWlft '3FFlft dft 
3TnpTT dlddftl t TRR <3{5m R^cft. 

U cm Hldchl^ll ^cHcflcM '3fujwuq|d STlftcft ftgft ftt 
ilcftcRcT «it^cr 3TUJ; 3fe^TT ^ft sHftcft ftfcft. ftnftWTT 
uchK^i <3iujcft mftr ^r m w^chicflcs ar^ifRfur tj^ft 
Ftft- mumm^sFlcTT h 2 o (FRjftsRft 3 uiuRFprr l 

3Tg); OliilRqixn^FtdT NH 3 (? ^HW^xjU-cII ^ 3 3TH^ 

FWffaRft); FWffcR chcil'i |^x|| ^ iforT hci (? 



H 2 S0 4 (^ 3F^Fra^3Rt, S <3FJL^cq57 tF°I^ ? V 

3Fg WIUIcll^). 

mT# f^ch i uil Tm 3TDp ^5gc5 WTT 1%%ot ^ ^e^f. 
U^V #T dwfa'l 3nf&r £b^R<h 



wct)q5i^ 3tmcdi 'H^ii’cfl ^RT^ft?Jfr =hi<scfl 3f[f&r eRefte JTc^m 
Jjd^cqixtfT 3FJ^t 'H'is^lft iTRt^t. 

\j|cFI c<-li’Tl 3TR^ Plq^ld m|I^ 1< rqi^oi) '3^' f^tjd 

3n^ # <wwRci> ^?r ^nt. 

Tfr^epTem ^Dj^r efreF Fteft ^ cm% TRM^t ^T F^ _ 

eft cfa Ft^ft 'Snf&T cm% JTTJTtnf^t f^RT^ Ft^. 

^fUTcWtr m rm arror^m ^wnsdi^i^i 



#qi^Tg;8IT I 3T<^I 3? 




W'M 'STT^zf R^ft. Rtf XRcf tjr^j q ^el l c^ T 

Rfe$ anf&r FWtf sift^R tfft. rr jj^rtrt 

tR5R WRuilcjd ~«Mcwl tf fft^Ioft Rjft tfcft 'WP' 

R 3mfRT ?fa» U«iie|^H Rtf RR ‘3n?ratTRf’ (isomers) 

3fft 'TR Rft. 

ddNl 3nu|’d1^1 *WWH|U| 3|^U||0 (anirtflRf) 
'SfTSSH RTcft 3Jltfr «J§c)cr> JJrtlcb cPT RtfRTT 3 flJ^ 

. ft fftsta tfft rtrt ^eu 

^r#RT RUJ 3Rcfr. RR ^JRUTRTtft cH^cfl 3fftfr UURRSflcS 

Ri«fr stcmfr }ujR «rf|fffttrctf ‘ftffts ftgft’ 

*imd7^r) 3?tf =ir tfft. 

RfiM ^ 5Tt?^T Risdt aiRRrRR? ^ur 
tfcloh neiftcqi qgciqj+i^itf ^($HRj'ftf<*. ^PIF^r) 
H fttft, t?Op RTcft RR 'tfeuinu] tfcfT ftft; R^fRlf 

(3lM^TOra5¥) ^^tfftRTRRRROtfR 

'3P^'3racT. tfoie^l fli&l ^UJd ctfuie^i REi^ 3 ^ 

qiqidd 'i’HWHiJIl'blql *Tfa3Rtngc5Fl$. ^rftcRTTRrtf 
tff^ ?R«U ^ijo<R ^TT ctf cfftftt RR JR|U|]-cfl annR^ftt SRjft 
(3fPrattRf) RlftcT 3jft RTR 3fl<23^ . ddl^UHnf, 

c 2 h 6 o. 

'3flcIT JTcftR op^^lf&r RTRT SrM Rftt ^ut 

Hc^R ft vdtj^d ftlft . R Rujtf TRTT tftfm Rgfttf Rguft 
RRf 3iiqi>qefj J^OpR", tfVpWlcR 
^RR MHluud '3Rtf cfft Rtft Rguft tfcT 

■SraurR. RPjtf^ ft^f^ HRRft RTcT RRJfR. 



tM ^<Sll€ll ^JJcT Rujtf 4Hi«sufl R^ft 3TT% ft RRTOP^fFTT 
Rc6U|k c*ft Rft? RR&T 3{T^^ ^ft Ictfi 3RcTTcT, 

<tf ft ftfeRR Ryd-cl Rfttf, 

T£g3ft $-*cKJ R W3{ WlTOirai^ RdMclft tfftft 
MIRO Rtf 3 RTftt fftf^lR Rcjtf sHdcfl. 

WraT RRl? R^RT -3PJJR ci'ilcflcfi ?RtfRT 

^tftf tftf 3ltf RR 3||<sa>^. 

IR^cfJIJRRRT <H^fRIR5TRTTtff^ #?tfRT 3pjj^ftf 

tfuirtft 5RcU -3RTcft 3|tf Rtf R# 1^. 

‘Rftf’ R 3RfRT SIwlld'M Rtf ^ fiJltfR “^RT' 
(valence) 3^ <-6C^. 

vidlgRTPf, fR^tfRtft SRcTT 3RR 5JRWI (%R) tf 
17R ^R^tfFRT apj^^FR RtfRR^t ^RR 3pjJ^ft RTtf 

R^^TRcf) . ROTRIJER 3TDJ^t arFTcTT 3TTt ^tf, RRJ gtf 

OT^wfRtf^SflWr. ftPRT 3{tf cftf; 

fiJRTT 3ltf •CIK; Rft d^... 

lc\c Reft Ontff^Te^ ?RR RT R?ftfR 
«H|t|Hitll'(?fJjrtf 3tf RftR 3|U]cH ^cH 3|u]iill vjfl^Uf^ 

Rtft tftflR Rlftft ^ (RD^) 3Rtff T 3MT ^tfft RRT 
<3TRRRRRcTRR. 3pJ^tfirWdl ^ 3|>yRiy<A 

RRT TRR RT 3Ttf^, T^up tf H-- 3RTT RR. RR 

«4>l^ iliuidi^rfl y4dl cftf, dh>|4d4) xTR, t?DJfr 

ft ^leflcHWIul fef^dl Me?: 



?x 1 ^ftvran ^sjt 1 3^ 



rWNsTT ^KTT I 3T0J^ I 3S 




— O— , — N— anf&r -c- 



ctTHcR 3TDjiTlJte yy qy^y>HT ^ <sH<jd l Me*. 

H-H - 3 RIT yt^t OTDJfFl' LJcb^tcbl^l anycm q cbcfr T 

y^T &y$ 3Tlt I? Ff? ft^5. y>^t tc5T Ffa 3fg 
ycM SR0qmi<i1 qy>i§y v3fftjgj yy^f ypR^ WTRf . HTurai^r 
Ho=0 3nf5l ^qsluMTii ^13 N S N yW^cffaanSoqT^lHt 

#r yy ynsi<y &R»di 

^<^1 PkFkicoqi ypjjxiT^jyy 3Rrat, ^c£i muy i-di ^jt^unSr 

H 2 o, ft h-o-h 3RfT^t f$>R»cn *icfT. apfH^yryr 

*'5 U| ^ NH 3 ft uqglsjH-ctii 3{DjrIIT #T yRpT cfty 

3Rfcq|tqi H - N -H 






^3 C0 2 , 0=C=0 SIF1#P^^> cpftyfft... 

^sr yy^t ^ yy cfm$ ^ yjpfa 

y)nT<rtin-sxii fr^co , C=Q ymFTTJt fefrfoT ^fTcft. mumifru i 
31 Fly yy 'HitcT < 3 nf&r ^ ql’i^l ypRd yui yj i efn^i i 
y^ yyi^t y*rh yfay ym^ * 1 $. yjcj muid i ^lt 
Fyfy FfeR d5l<sfd jfrWFTFF 'HgvJiqu) \3TScff y vjf cAdH I F 
«ii 4 <c*ji J 1oeqi yyfyT ap^ dwwi ^145 yy^y 



H 1 ^ftsrrsn^Ti 3^ 



siyraFr^F tor Ftcfr. 

ypjjcfte yyryr to yR*R Fugy ^ yynyr^t m-sci 
<5$M , TO#T H*P I -U T ( ^IP EE) Wgl&X WWfo 

fTcT. IRcJ, hIcriI, ew^’l SRPTRIT, RfySlcT Ciqjuil-yT 
^Jlixdl *q^)«fx u l ^r spq^qyj F^. 

ft OT^yr Pi^icT (y^r Pryft) hw 
^ j |f^ Hi^lyR ur ^uyRn^t toM1% jrh ^ ynf&r ? c\c 
yny^ Rcyjtf wRi^ cw4"i«p ^ u jpf y?^t yR yy 
ap^y yiy? <w cbfsid yjFR , <3pdm4ci yslsmd a<t> u u-m 

y -d fy #grjrTO ^ujxfT 3pf Oiqu) cdltfl *41 q^y ITT^- 

cyT% FRflyy yfai ypift yic^ f!% yr^t wf^n ys^R 



rypRcT' 



^rrit <*>*h ^nt any^y^ f^. yflcft yrtcRTf^Pr tffr yftyy 

dlcHduyi^ ^ 144 > cblMFl^. yy»FT qu^Ml 

oMdpy y 4 tFRTT icyiyf, yrm yfai fftP yny ynFtcf oryft 



o 

^ y i FM T^, I^frcf ymg^ yriye yy ^ fit srIPcp 
aqiynyT yjpPF) ynt c 2 h 4 o 2 . ^ygFroy^cP 

31 ^ ni-FcTT^: 



H-C-C-O-H 

I 

H 

r yR yn yy yn^r, UMyFjjyr 3 idj^i 
3 mfi ijyj yy 3 nt t fsm w. 



^ftvi^IT^yT | 3 TJ^I 




3flT<tc!dx|| ^ c g H 1g anf&r 

31cd>l6lo ^TT ^ <5n% C 3 H a O. 

t M'ficfl'j # araft trrscTT $cffo 



<3TRF^T: 



hhhhhhhh 



H-C-C-C-C-C-C-C- C-H 



hhhhhhhh 






H H H 



H-C-C-C-H 



H 0 H 



^«£(Cf qHJM 



<3RTDIBTT 



(’3fiq*iW) ^uqnf] gj^TT 3dl^U | | i>f t 

WcpKtqi Ql^ct 3ftju||-qj ^cq^$)cVDq| ^ 

^Ttc,H e o. 

wpf Pkici 3 rt# cr^t ^ cho 3f#g- 

^cryo^ir tJ^cftWTDt qxcM * '3jtr[ ( ^ 3pj£ 



H H 

I I 

H-C-O-C-H 

I I 

H H 



H H 

I I 

H-C-C-O-H 

I I 

H H 



^^ta^TTc^t^R^3rauiT^ 3>T## 3 <3^3TT^T; 

3RPJTRT WIUWI^I ^ 3TUJ: 3nf&T l^> WU 
SR1$1 vjH*I ^ 3P^3TT|cT. iJlQcPl ^ 3rauiR l^f*R5 3lect>1^0^T 
anfar ^rt ^rfcn, w ^ u ici ^ cptwr^ t ^jsotr 

cp%? 

t^T ^ld eiM§l'3|H , 3 ^ '3foj»n ^ 

3n^r, 4-^uiJt fin^jRcm ^ 3 hjj% jpraif 

3rarc0T s^ct. 5^=qT ^icT nw fm^sFRrr org; 

qg5T OTXJJ^fr 3m? 

Tjur«jrf fcR GTUjjPf 3RMR.^f^ 



TOnSc^T 

3RRTR. 



orrf&T ^ arnfcrn ?«r%. 

h H 

! I 

h-c-c-o-h 



tt^^t #>ck^ orm^t ir«ct vrti^k %cmi<h ^rf^r 
JW ^coqm pellet ^R^t. t R^ ^35T NITWIT 
JTT5T ^cT ^ *$"1^ tf|R. *J5T <3TT% 

ch. <*>i<fc rt ^ ’3TDj;3nf&r fra^5R% t, ar^iri^^q^rm 



^hyMi^str 1 3 t\i 




*i<^l sj'iqwm c*TT 

^Tc^. 

<Wj<^ mwkimi ^rf^R^rmjf eEng^r cfjT^NriTpf 
Rtnoi J n^t. Wl, USA ?TT?ft ^ eft qtt ^fte^JT 
yqm 3RcT ^RTcTRT c<JMI ^terr c^FT^T. 3Ttfae ^)C)c1 
^TcTPTT, cbl«T-|-«|| 3iuj4) V3> -WKdcxJl $K4H 

3 f£n^i 3 TU^ yf^l^tO 




Xo | ^VTSTT^TTI 3 T^ 



f^T JlctIMI cPMT 1TRT ?n^T. WRJ, 




cWR ITT^. <W<£H 33?»T 3nf&T c^TTc5T cfiraiT 



3 rR fte 51 $! 

3 %h 3 ^ jd i cflcmmul : H 



C 

I \\ 

H-C C~ H 

II I 

H-C C-H 
\ II 
C 



H 

^TFTOIR^n%, %3c5 «t>Ml<y«K ct)!(SU4iClqv3ri, XRtf$fTcT 
w ^ 3 nf&r 3 )«icflc 5 1 <^i< 9 <j^i f^. ^ ’ 3 fp^rffrcr 
wft^T c*IT% ^ c^TT 
illcl<jKft «H<Pt tlHcR 



##sn^TTi sn^i w 





3fUjrft 

*Tc*JcTT 



^^mictll HMdr>\zM\ 3f^L|ifd 3JT3JWT RkHd l ftmlte 
^ aid 'H^em an^ f^. arfstoJiftaj ^ujrm ^crt^ cmfte 
yliup ^wqrfcf % Fffi 3FTfa qicT 'id ' jjcfkd l 



^ct-^ci-cqi 



onsfRi^ 



3fT3[jcm 



F^. arerr ^i’aT an# ^arr ga# ssfr Icp^j affaifr 

«Mquqmi<il# 3ndl J l %cd an3> d>l J ld>l. 

3mfcT ^mTOP^I^di ^uj# ^^TcT cbjufl^) H l fea i Hcgd l . 

'f’dNd^ll’W^Hr amc^qi ^ifafaa ■HIE?]qxuir^ ^ JTFf 

laifca. ar ?trm, aw nctrsTTcf ar^faaT 

^£35$ #it, ^ ifcat ft^, cdT% a«FT fa# #cf, cdTaT ana^R 
< **h eld 1 1 d^uoiq ai#d a^t. fac#l ailwdlc^ 

FT <faqd- apfa HWirai arc #pgr fad #FT. 3ftjdT 
qJK'Hl aT#afa fadR dRuqid ifc3) n*t <3Rt c*TT% iTcf fft. # 
^ dScdar c^RIT 

f*td qT-c gTqj'l '3l'H ^ujrqi m^m afaf># aHdUdl^l tfFf 
q)|<sd dRT^, ctft# 3iujr^| drived I’M dtlt a>l#a gadT 
aT# df#d eft *F°TcT af#5T. 

Wj^qT ailttKqRid# aj'l-tcqrcs^ aaddciUdldl d>l$ dl4 



#cffdn? 

X? i ^flqit^fT =FKTT | 3T\ 



Hjff. ? C 3 IS aTcft, TTdcf dlvi>d Hlqtqi ?d5ff^T 
eHHIcflmd^l m^mcT cRW^TT LRHIdjUlR ^ddilfa 
ddl’isll# fttfSTW dRcT #dT. Wri% t d^ m^TTcT S# 
fcli# #dR dRcT 3RTedI% cdliflfT c5$TRT 3n^. 3T*jf?T l daddM 
t $ll#dl qa> 1TFT OfltcT 3TTfa cdMld W^MId dftdd 

ara^, carg£ 3 fader 3n#r ^ujnq aaR aRa arafaT arct 

dldHtfl dTc^. 

aTlt g$d a>W sll’diH'l eTTd data *Rcf ^d5dT ^T, 
FTT% d50T faf^deTd ?fafd cdtdT# tdTd Jld^ 
^TdR FteT FtefT. dT W+I^l FI^dTofer ‘dl^'HiJl 6l<Mld' 
(aTvsftcr^ gc^fe) ar^ i^uidid. ^drf«id«i ^ o d^Rftr 
djfuflOW Hl% wflditur ^eTT 3T1^ ^Tl#. 

^iaMI g^RRT FT 

dfadvr^l ^T#dig^ITdcfujcf)dl 3TCIRr dReT FtcIT. cfUjjt 
3TTfa 3RT0TR , lefad cR t ^ ^ 

feUtMl 'tj-qK dReT draWR 3Tlfa cdfan ^d^cfjRft dJRW cq?<l 
FfeT dRTUTR cdl^ dl<d(|d d4*HM faefa 3rf?Jd5 ditlo, 
fddq>l OFl^-^ujxAji gioqic^lqi ^T drf^Td? 3Tlfa cdfaTT dd?<l^l 
dfRraTT. 

muqmK<sqi 5d qqrdld i'dlo ^uj41 gioqia dflfa £dRT 



Flcfd dRfcfTcT qur qi^STT d>41 XHTMTeT. 

vdT 'Mu|| ^ qi'jjjfT 4|ujl >31 ■del cqleflo '3TT3^d 
^ ferpft ddRT fteT dRTeTTeT. mUR fa^E dTT^ft TOP 
JWluild Z3RI FteT '31-Hc’MI^ cdfaT efta f^T TIFeTf. 

Wd ^juri-q| SdRT dtgdT 3Tf^ 3Rj;H|cbcfla, dW dfT^ 



#SirsHT d5®TT I 3T\ I X^ 




d ?cT% -3] -Mel Id # vxqioi <3RT gtcfld eft tRT^f 

4ter ora'^T'H ^rrarraR mg^ qjR^n ?tcT di^t. 

CfU[ M|ut||x|| ogM-HI !W Odell 3TTt 3Rft cftcmi 357T. 
c^TTWcT ffcf SRTcfte 3TTf&T t^dd^t 

cT? c^TT «*leuilitll 

eft dteld *T3jI ftett. trflclri^r 1^5T 37y£t 3ffild5 SJ1&, W1 <£*P}T 
«n*j4, cLIHcK '3fM# ^leoiJW «tT^f Oftt FteTd 7T#td. IFT eft 
^jWXraiT W s||^?SI <2<fcd>dl yU^cJ, im ^?PTT dl^T, rJJFTcR 

3nu!#Er fetaftei gfit... 



9I*h 4) gM^led ( - 3T3if^R gofife) 




eft wteraT sisr cmiwhcjI 3joJn?cr 

fEp^r -ii$<5. ai'Ad^i skmicW f? ani?. 

tlicfl, 3tlc«lcf 3ll^’1’tci5’l dT 'Jl4 i fld 
TTf&rcTWT% fllviidw-n glO^lcfl^K 14 >< u II"MI 'Jlj-ceii WUdl-cll 
3TKIW 5TOI Relief 510-ciic) ^)u|ki 3JUT fad <f>i 
3ff£t35df?H'3ttrd l tctcldfl cfttui<f'§H I4aiu|j-qi ^cM-qi^ 

S35c5c5T OTTf&T IJ*| 6^141* ejeild eft SUMC^T go* vjiRhl^d 
3Tf«to>^?'jn^c5. cTCfcf, y^^WRrt^^d^l dt5T 3pfe, Icicle! 
eft cdt <+>U[[d>T 3rf?ld> 3nf&T eft arf^R? c£? 

'31I$H'WI$h 4 dTT 4>u||-c|| <3fra?R, Hiuqicqi tujdl '3tTdd7, 
d^lefl ^? efaSTet dTT d5UTT4 'llcic^ 3TeR dT ddfdT tRmf 

gctnjcfR df&Ieft ^ ^ftS^T ddSd. dT df&Teft <jdlcfte, 
q|Uij|x^n toj4 d3FT dl^-l 3TdddHt fa*Hd dfttt 

gid sddxjt eft muiJh?m d^PT dftTdTWT dfP^TTt ^ftSJfT 

^ oc dTeft iff dlk;^ (Jean Baptiste Perrin) dTSNr 
*n umwi 3 thirt %dr. m u fl “irc^cdT q<w 'ti'Syid 
cm4 ^ddl't^ TT IT^T^ (dd tf|FT) diOI 4ts£. 
g»e-c| l d?4j | l^ ^ doilcb^ 4^, ’W dTdvTSTr 

fTc5dT^Nm cfxdFt ^ iJBWnd^ OMlct 

an^RdTldWT df&Teft ^mHIu), muqi-ceit 

ff^y iliuqicfld cpJjMt •d-te^T QRie JJHl u llcl 4>41 plR 

3tt%cT 3TI^. ftt4 qiUMI^f c| J Rdooqi vJ'cHd'f cMlcflo <*> u li41 

4wr dtilcft '3Tlf&T 4|Uq|-ci|[tuiptfT qvji'il’^'S'jl ■STTId^Sl^dWr 
-tyiefleV We4<# '3TdWRTT^t ?dl4 Me^Sllcflo 3n<t>^ yid^. 

^ft^rrEETT 1 3T^ i xq 



cqiq^-1 c*TRST 3 TT^R Jlftldl^ ctfldu) ST^I ^tcT. 

qfBcqkm mPqi^i 3nf&r c^icfte 3 ?t^t arra^R arar 

<T%% SfafjT <*>1601 r|c 5 T. tlTcf 3 Rt 3 TO'rfH # XrgJT OfUJrft 

?/?oo, 000,000 3RT^. 4NN <3Rf, 

? o 3*tc*t '3fT£n<*>l*tal'fl (^cfj 3{^ntg^cR djhfl C^ieTl % 

5ct<£) ^o. 

^10941 mf|^ 3 RTcIT f 3 R^| 4 -^UIdl ? fc 5 ?f 

tTP^Tcf WITT 1 # 

50^00^00^00^00^00^00^00^00 3 racTTcT. 

muqini cbicfj cilcbid fiiftjFRsr, 



cR WdichfST gcn^ to, 000,000,000,000 ^ftaJcflo. 

^TcqTljqtTn^iTl1^f^lcyE^^^«qicsoi ottocst 
omif <$HI$T. sllviH^T M-Stcfl^qi ¥Tc5^R%^ T^5T 

g l d»*l l ff ferot Wf EcWcT ^t, 

cfft^jRftqwr, anfSi ^iWicR 3nc,c*uqi41 ifxft 

ZtraT nftiWT cR feldd ftcTT. 3RTT cT%^ ^ 

f^cft R|^d>l 3RIcft *TRET y.'ildiq ftobioi. 

HIHd-i 3TT=T, 3n^^t ^c5 ^ 35FFTT =Tgff, 3PJp*T 
3lf?clcdl«l^ xjIcIqJvjIcIcS ^ MCcfl. 

^3* ?rr^t, igsR hwmi 




vs 1 TiterrssrT 1 



7Tt#5IT^PTT I 3T^ 1 V\3 




‘foes *tt iidwi ^fty csracJT. 

ETTcT^F^T d?l<£d tlcl^cqi (ftqfct qlqjcb)) tfpcWld 123 F SicJTd' 

sil'Tlcf did? Id I 3PR %c5T \3iidl. 

TRTT JWdld>i, *TT dlddMI^d 3501 ^cT 

3nf9r RTFR c5ig^cJTT T^?r q^g]^ ■3IT5S^ ( rCTT^W 

35W 3)|C,cb^0| q«cj|x(i tfFT OHIO!. PTT Ud>|i!IM*H 

<ftd?l41 ^?cFTT 35STT Xra?R^t 3TTt t 'HHIdl ftcT 3^. 
m WfcT 3{^>^JRnTT^TT>3Trf&r ^TcWftT 
eft *TT dHdJuu-qi Msejixl y?)d! ^ 3 ; 3id>d ftcTT. c^Tra^T PTT 
ll-cqi ^5RT 3RTWI^^ 3?U];cdc|(?^d4ut W oft^tcT 
f^fTcT 3fm 




idf-idWH t^rtficnirJln 3iOJ^ tubers iJh?m 
qKIshU-etftlMII M^eilcK fd'-jcKI I MK^ fei fid I d . 



3Hsk, 3TU^Wcd$T R^u) ^Iq-d $||ci $]c). RIF cfftpfcf <MujrZ|| 
thrift tjeff yft gScEHT #cft <SJIiWlul ft iNt WtcT 

■£&. cgftpRT 3TTf&T %nTffer qt^TT ffft 3^^ *rafcT c5FR 
'$Z3p 3RJF Plift f^TPR cRDf WI (3^IfT Ml«ilti| 

3f?fa *=T gSTJIRT' 3RTT 3Tlt t cJflTcT 3Tlft ^TT?) 

FccH^ 3RTM ftWR %eH 3TTfar ^tf&raTcqT 
5RR5icftc5 pcfo Rrm^iR^rMt fteft # ‘3n^ rfnrt 
m ft ?m^T e5fFT WJ Fte RT^cT ^Tl#cf 3RTT qzg>\ 3^ 
ftjgjwift Yig <j |]ctfjjc^d 3 thm anf&r eft cfen 
ftef ^ d#E[ ftriBST Cjl^ddl^l fteT 3T#, 3T#Ef pjiftt 
d?cMdl Fteft. 

£RcJ ijcfclfilwicl illdd? ’HMdHI d^Rfteft eRft d*»cdhi cJ§fTcT 
3{Tft. O^ld <3RMlt ^dTftd? HjUI'jI 

‘tRJTTU];’ TJcfwT 3T^Tcft. qift£t W ^edMI 

tFort ‘s&t-cjH’. Fitf^R m *rafa csfft araurpm 

3iujptj| c*Trft F3R K j ? c 3Rlft. w^cwmi ‘Rhes 

t^fiRH’ tpgcftem ^c;# ijdicfl^ g^rr Piyi^ 

tlf^ epDf t Ft^. 

3{XJj5m %5P4pft t^5 jxl^cbcM FTCT ('^RtIM’H) 3Rfcft t 
3TTcTT 3TR^TFFT Hl^ld $llc^ 311^. ^IT <11^1^ cf3R ^doi^ded 
^pjpf ■3tu^ct^>'d 3RI^. rdl«jrHldcfl d\J?dl^ 3|ft 3T^5 
^ocr^-M ’3RRTTcf. 3fiJ|% aid'id dd Rticl ^ siii'td mil'll dJ'tl 
dsld^ eft t*d^ flcftd U dhicM ^IT^. eCTRIT^t t{d> ^Tt^d 
li’WdJ Olfto. 



vd 1 ?ftyMi y 5 sn 1 sp^ 
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The elements, their symbols, atomic numbers, and atomic weights 



Name of 
element 


Sym- 

bol 


Atomic 

number 


Atomic 

weight 


Name of 
element 


Sym- 

bol 


Atomic 

number 


Atomic 

weight 


Actinium 


Ac 


89 


[227] 


Mercury 


Hg 


80 


200.59 


Aluminium 


Al 


13 


26.9815 


Molybdenum 


Mo 


42 


95.94 


Americium 


Am 


95 


[243] 


Neodymium 


Nd 


60 


144.24 


Antimony 


Sb 


51 


121.75 


Neon 


Nc 


10 


20.183 


Argon 


At 


16 


39,948 


Neptunium 


Np 


93 


[237] 


Arsenic 


As 


33 


74.9216 


Nickel 


Ni 


28 


58.71 


Astatine 


At 


85 


[210] 


Niobium 


Nb 


41 


92.906 


Barium 


Ba 


56 


137.34 


Nitrogen 


N 


7 


14.0067 


Berkdium 


Bk 


97 


[249*] 


(Nobelium) 


(No) 


102 




Beryllium 


Be 


4 


9.0122 


Osmium 


Os 


76 


190.2 


Bismuth 


Bi 


83 


208.980 


Oxygen 


O 


8 


15.9994 


Boron 


B 


5 


10.811 


Palladium 


Pd 


46 


106.4 


Bromine 


Br 


35 


79.909 


Phosphorus 


P 


15 


30.9738 


Cadmium 


Cd 


46 


112.40 


Platinum 


Pi 


78 


195.09 


Calcium 


Ca 


20 


40.08 


Plutonium 


Pu 


94 


[242] 


Californium 


Cf 


98 


[251] 


Polonium 


Po 


84 


[210] 


Carbon 


C 


6 


12.01115 


Potassium 


K 


19 


39.102 


Cerium 


Ce 


58 


140,12 


Praseodymium 


Pr 


59 


140.907 


Cesium 


Cs 


55 


132.905 


Promethium 


Pm 


61 


[I47| 


Chlorine 


Cl 


17 


35.453 


Protactinium 


Pa 


91 


[231] 


Chromium 


Cr 


24 


51.996 


Radium 


Ra 


88 


[226] 


Cobalt 


Co 


27 


58.9332 


Radon 


Rn 


86 


[222] 


Copper 


Cu 


29 


63.54 


Rhenium 


Re 


75 


186.2 


Curium 


Cm 


96 


[247] 


Rhodium 


Rh 


45 


102.905 


Dysprosium 


Dy 


66 


162.50 


Rubidium 


Rb 


37 


85.47 


Einsteinium 


Es 


99 


[254] 


Ruthenium 


Ru 


44 


101.07 


Erbium 


Er 


68 


167.26 


Samarium 


5m 


62 


150.35 


Europium 


Eu 


63 


151.96 


Scandium 


Sc 


21 


44.956 


Fermium 


Fm 


100 


[253] 


Selenium 


Sc 


34 


78.96 


Fluorine 


F 


9 


18.9984 


Silicon 


Si 


14 


28.086 


Francium 


Fr 


87 


[223] 


Silver 


Ag 


47 


107.870 


Gadolinium 


Gd . 


64 


157.25 


Sodium 


Na 


11 ; 


22.9898 


Gallium 


Ga i 


31 


69.72 


Strontium 


Sr 


38 


87.62 


Germanium 


Ge 


32 


72.59 


Sulphur 


S 


16 


32.064 


Gold 


Au 


79 


196.967 


Tantalum 


Ta 


73 


180.948 


Hafnium 


Hf 


72 


178.49 


Technetium 


Tc 


43 


[99] 


Helium 


He 


2 


4.0026 


Tellurium 


Te 


52 


127.60 


Holimum 


Ho 


67 


164.930 


Terbium 


Tb 


65 


158.924 


Hydrogen 


H 


i 


1.00797 


Thallium 


T1 


81 


204.37 


Indium 


In 


49 


1 14.82 


Thorium 


Th 


90 


232.038 


Iodine 


I 


53 


125.9044 


Thulium 


Tm 


69 


168.934 


Iridium 


Ir 


77 


192.2 


Tin 


Sn 


50 


1 18.69 


Iron 


Fe 


26 


55.847 


Titanium 


Ti 


22 


47.90 


Krypton 


Kr 


36 


83.80 


Tungsten 


W 


74 


183.85 


Lanthanum 


U 


57 


138.91 


Uranium 


U 


92 


238.03 


Lawrendum 


Lw 


103 


[257] 


Vanadium 


V 


23 


50.942 


Lead 


Pb 


82 


207.19 


Xenon 


Xe 


54 


131.30 


Lithium 


Li 


3 


6.939 


Ytterbium 


Yb 


70 


173,04 


Lutetium 


Lu 


71 


174.97 


Yttrium 


Y 


39 


88.905 


Magnesium 


Mg 


12 


24.312 


Zinc 


Zn 


30 


65.37 


Manganese 


Mn 


25 


54.9380 


Zirconium 


Zr 


40 


91.22 


Mendclevium 


Md 


101 


[256] 
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